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Abstract of WO0240742 

A method and a device for atmospheric plasma 
processing; the method capable of processing a 
processed body, comprising the steps of, under a 
pressure near the atmospheric pressure, 
installing a fixed dielectric on the opposed 
surface of at least one of a pair of electrodes 
opposed to each other, leading processing gas 
between the pair of opposed electrodes, and 
applying a field between the electrodes to provide 
plasma, and allowing the plasma to come into 
contact with the processed body, characterized in 
that the processed gas is exhausted from near a 
processed part for allowing the plasma to come 
into contact with the processed body, and the 
area near the processed part is held in a 
specified gas atmosphere by a gas atmosphere 
conditioning mechanism. 
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(57) Abstract: A method and a device for 
atmospheric plasma processing; the method capable 
of processing a processed body, comprising the steps 
of, under a pressure near the atmospheric pressure, 
installing a fixed dielectric on the opposed surface 
of at least one of a pair of electrodes opposed to each 
other, leading processing gas between the pair of 
opposed electrodes, and applying a field between 
the electrodes to provide plasma, and allowing the 
plasma to come into contact with the processed body, 
characterized in that the processed gas is exhausted 
from near a processed part for allowing the plasma 
to come into contact with the processed body, and 
the area near the processed part is held in a specified 
gas atmosphere by a gas atmosphere conditioning 
mechanism. 



WO 02/40742 Al IIIlllllllliyilllllMlllllllllMIIIWI 



(57) m$3: 

7 ^S^feS.Tjt^ (7) ^ g $r $|^t L 7ci 0 



X V^l/«ll Ul/U77tl 



1 

w m m 

jfmmmztixzx^Zo 

tTP^"fe^#r?i¥2 - 4 8 6 2 6-S§-<k#}£ N T^^^^Tir hyll>'/ 
3U*^!J !>A^^^§#|S^iT-e^S^tf 5^^^^^i]Z4 - 7 4 5 2 

s-^^mp^^ti^o l^l, ±mjj&m^-f fat, ^u^i 



2 

ofc 0 



wv» u^/iu/iz rti/jrui/uyyti 

3 

o 

<5 o 



4 

t trtiLthi-Zf-fys*— l i , l 2 © 

£t£ft5o 



5 

10~1000kV/c mO^ltOPtfcSu t &&'0.b1rZ>M 

i ©3swt itb«, ^)±/7 x^gigg}^^ 
mm h -r s a be x 7 &3$it # «fe $ ti s o 

1 <7^0JfcfE*&O#JEX7X^&3£eE^i*§ 



W %J VZ/4U /4Z r ^i/jr Ui;v77ti 

6 

& i — 1 — 1 SrM-rs^:/^- 2 



mi IBS, ^WO^JE^^X^^a^fli^^JSr^i-ST&So 
ill 2 014, **MTffiV^S«P^©^^^irl7-»tBSil©-^J©J£ 

ill 3014, *»W©#flE^7X-r«!.a^«0«S:^i-BI"efcSo 

mi 512114, *|§K©trjE^7X^«iS^fi©0iJSr^i-0-efc5o 



1 1 #^^IAP 

1 4 I^^Sft: 

i6 f-^r K-y-^ 

2 0 f-ir f < — 

3 o (ft^-) 



i) 2, 3 



3 5 



P 



12 1 



16 1 mvx 



3 11 



5 M^'^iAP 
7 7 X/V 

l o #*SM&q 

1 2 #*#&n 

1 5 . 
17 n^iyh 

2 1,31 JE^fh 

3 2 mmwL 

111 

14 1-14 2 SSfc/Hfc&Sft 

16 2 03S^ 

3 12 # * y h 



3 13 s'^- 



W \J UZ/4U/4Z 



8 

±E*^jEifiH£<E>BE;frT£ 12, 1. 333X10 4 ~ 10. 664X1 
§9. 331X10 4 ~ 10. 3 9 7 X 1 0 4 P a (D|eIS^^^ LV> 0 

iI©If4Ht©g|Sf^7^lt, #!Jx.«\ S iH 4 , S i 2 H 6 , 
SiCl 4N S i H 2 C 1 2> Si (CH 3 ) 4 m<Diyy ly^t^^^bT 



9 

o 

tfc, S iH 4 , S i 2 H 6 , 7f7^ f^i/V7V|0^7^t^ 

Al (CH 3 ) 3 , In (C 2 H 5 ) 3 , MoCl 6N WF 6 , Cu 
(HFAcAc) 2 , T i C 1 ,f XttS i H 4 *Of 9^018^ 
A 1 % In, Mo s W, C u^O^Ji^fll, T i S i 2S WS 

In (Oi-C 3 H 7 ) 3 , Zn (OC 2 H 5 ) 2N In (CH 3 ) 
3 , Zn (C 2 H 5 ) 2 ^i: 19 I n 2 0 3 + S n s SnO z +Sb, ZnO + 

a 1 m<D&mmnmiw&zh&o 

B 2 H 6 , BC 1 8 fcNH,^^?)BN||, SiF^^ti 
S^f^^^bS iOFSl HSi (OR) 3 , CH 3 Si (OR) 3 , ( 

ch 3 ) 2 s i (or) zmfrbtfv-r-mmwmztiZo 

Ta (OC 2 H 5 ) 5> Y (OiC 3 H 7 ) 3> Y (C 2 H 5 ) 3> H 
f (OiC 3 H 7 ) 4> Zn (C 2 H 5 ) ,#(,Ta,0„ Y 2 0 3 , Hf 
O z , Zn0 2 ^©^bI^W^^5o 

Sfcfc, CF 4 , C 2 F 6 , CF 3 CFCF 2N C 4 F ^(07 
&m$X, 0 2 , O a> H z O, CH3OH, C 2 H 5 OH#<Z>^iff^{b 
N 2 , NH,^©i^f^»^7, SO z , S0 3 |©^t 



10 

\*mmvi>2m&>±*m&hxm^xi>2:\,\ *^jej£&<z>be;*j 



w\j uz/4U iti rc i/jrvuvyyti 

11 

TZmm-fZ ifi«I#Sr%*LTJgl:*^§ix5^ N o. 1 ~ 5 0 mm T 
0. 0 1 ~4 mmtfcS £ ktf&t. LV\ mT^Z tMcW,^y 



12 

ft\ $Hb^~!> A 5 ~ 5 011%, mitT^K ~|7 A 5 0 ~ 9 5li 
^JRIfeflsWfiJR^fc* t> , ^©ttJR^ff^i&S l o ~ 1 0 0 0 ix mXfcS 

^LX7°7x^^m^ii7j^^$ti-r{-pB#}c:r--^^m^!i^^fi : L 



13 

/<A'xnftbLX\*, mifcTFlr (a) % (b) <DA l/'<)\<*W$Ms 
(c) Os<j>uxm.Wi]8s (d) ©5EPM«^ds^tf6>tt5 0 iifclil 

eUT^flF* Lv^ ioms ^ItS^itfcl^T-^ ic^fr t^i-< 
t 9 s ^^^m#l- J: 5i««f A^7X-r^lfi«:««f Lie 

•^»4©K©^^©«lidsS(i*J:<fTfctu5^, 4 o n smm<D&h± 

SL< tt5 0 n s ~5 s T?fc5o ft&s - - "CV^ o tL h±.tf <9 B£|f b 

y> mm b &m zmm^mmx^ z> lv\ 

±|a^VV^m#©H^3ii^«> 10~1000k V/ c m £ ft <5 <£ 5 
<DtfW£ LV\ 1 0 k V/ c m^iiT&5 t&SfcmfF 



14 

ffl&fafrV-r%\ 1 0 0 0 kV/cm^x5 tr-^w^4i^ 

o 0.. 5kHz ^itfeS t ^7XYas^is^fcfe^imri^^^ 

01-^5o ±K«#lJl|B^Sn*V^S N t^$tit^513. 5 6MH 
z N &ife#Jfc:&jB £;fr,T^5 5 0 0 MH z t V^ofcl^jSI^^T^tf frft 
V\ ^£<Z>^<7>&9 J,£^®H&V^£%Ji1-5£ s 5 0 0 kHz 

-D(Dy<^^mB^mt\t, mi^\z-m%7FLTh&i)K on, off© 

Billet 5o 

K ^!)rb7 7^tpxfi/y, tf? y j % K\ M^y ■<?— , ^ 



15 

/7 ^ ^ttl^l^Si $ 1 5 i Itlt, (1) HI 2 

#ifc, (2) 0 3K:^-t-J:5tc:*flRl-r5«telH2XU«3-C38^$* 

±IB (1) <DMfc&)Jjmk ITU, HfrUlfltftSrttflltfcspffsptRM 
m^^^SftSrlBfiU 7"7X-7^«>$f5^fcoT, 
©:A:«:W-r5±flJ*ttfcJBV\ i/t7-tX7X7T^lt5^ 7 

y X/v&w^sg&ttSftSiSft&gm, xw^y^Xv^i© 

±12 (2) ©MTOtLTtt, @fcra«te#3££$*bTX 
7 X7|| j X/v&^/fc L T & «9 s Scm^ra©^|e:E« $ titcm&mfc 

^^T5*##tt5r^t>-X?#5 (J^T, (2) <£#feTfflV^^g£ y 



16 



17 

U (c) a, XyX^t m LnjM^fc^li^M&tWffilfrSIII 

X^SP#7 iaot, ^Cl;^^4 <D& & V fc/h&V^fc: 



18 

W\ P^tT^#•^^^S$nTV^5^^S^l 4 0, 1 4 2Cit5 

Q = Q ' +Q" 

Q ' = C ' (P2-P3) 

Q"=C" (P2-P4) 

(fcf£U pi>P2, C &j;t;c" =i^y?fryx) 
Z<Db%, mtiAQ" Sr/hS<i-5JJitt, (P2-P4) Sr/h$<i~ 
Sfefc (P2-P3) Sr*t<*t*s::fcas#&T*>5o 

b) tefcv^ iMciroffiiH^I^KL, ZbKW&hmfc 
ffi*«r+#fc/h3<-*-*btf> C >c" fcfcfl, *A^f^*©^»^^ 



19 

P2-P4) ^O&a^S-SrSifcaspjtBfcfctK **bSE*Q" £3££ 
teil<1~£ ir^-etS. E^^v^T^ftJ^-rHtf (P2- 

P3) >OirtSriiStlQ' >Q + a^tl5, ate, / X/V 

@ 7 te, ^ttRlililEOi^ilftyX/Hrl^T/yXv^^lr 
V\ ifefc, ffl LP 6 Irf f 5 y h y-7^l:f^^ 



20 

******* t l> X-Y-Z||||IIi^ttt 

^f^ds^spfca^j&v^j^dsfcs. @8 (b) in 7 (c^i-p^t as l 

1 5lcK^fettfcT^!»5l8«Srj|ft^fc>*fc^©^il-ei[)l9, <fc 9 



r^i/jjrui/uyyii 



21 

ALT#b*bfcX7X^££,Ry X/V^^^P^t ttJUP 6 

^15 ±o$t#i3i#: i 4 Wt#itMl, &3#F2*#;*&$&n l o 

frb%m-t&mm<D-mx*h?> 0 *§t», i2i7T^Lfci^iftRtfMm 

LV\ 09 (b) H19 (a) 0^7X7^7^IUi 

sk^^u &mmfcmm±\zfy-?mmm%Mj&-rz> 0 a? (c) 



22 

A'-fSfefelCfflV^, »*Ltf>#|nlK:«0 it 1 6 1 62^^ 

Bios, ^^x^^ft^afrt^tti-stoaspafi^offiffljc^^ 

8J13 £ ft 408*12 ^aot/yXv^f^ 
^fSl O^e>SR5l0J[X$n5„ #£©;*f;*W^ ^©^7iAP 

4 {HlpJ^T^f tti $ 7ft — "ri/co ^LTt 



23 

o 

LP 6^b«^a^i 4\z.\tnttXvk%M£ft, ftm$m$xWil Ofab 
W3\lB)%L£tiZ> 0 #^©^7|AP 1 1 ^b^A 

£tK T^(e:fe5#^©^^Pi:^tB LiBflTL l l l b»3l**T/5»Aaa! 

Hill te*5tt 5 v--r P-8UB«r*fc*t-3£ilfc LTte 

, %<D]g.W&m 12 ( a ) 12 (b ) (D «t 5 fc^ftTV^ 

#£L^ 0 IHl 2 (a) te, Hg$ft§JRffi/ X;U«rJBV^»'£'®#j£©:*f 
^v't!7-||T*fcoT, HI 1 0X» 1 1 CD/X/UfP^OJicffi^^^-t" 



24 

5 0 ^7X7^», ^^^tffibn e^be^ttb^n, 

*v ftfi±ft\ZWtbfrfZ&%.#XQ 1 2^b#tii$tl5o [Hi 2 (b) 

iitfel, ft js i o^b^wsnso 

b»k%m£iv, ftm±mz.m-t t>tiitw%.# * r 1 2^b#ttj$ti5 0 

HI 1 0^1 1 fcfcl^T. $*Q.3ft 1 4 tt % i&i^/V h%mtetc3L& 



nu uz/^u/hx rv. xiorvxtvyy+x 

25 

3 OrtlCl|X*fiLfctoa^|l*X?tt N X-Y-Z^Sb»#Sr« 
1 2^bWLAtt$tb5 0 ^g^frfci^tev'-Y v9 3 1 3 £il 

s„ ^^3 o», mi 3 £^c$^£^ru tttoaflc^^-f ^A^i/- 

19 P~/l^bft5jf^<£ft£^3 0 fcU|X$j I, ^ai;!/;* 



26 

tiX< ZtfcmmW-l 4MU W%K 1 0 ^ib|E]I&£tl,5o ^^3 0 

%¥>X*h 5 X ^ir 3 0 2 0 &ilX!rt1-5^£!-efcoT s 

#ftW^icit J±^^iJ^^fcfe^|±7Jf+2 1&^3 l^iSg^tv, 
&^ir ^^-(Oj±73?r^ ^ bn-;vfsr £ K «fc <9 > ^Stf* <£>J^ |g — 
tfc^oT N ft^-3 0^Ilt 

&skau ^a^^^M^a^^^ffi-rs^p^^w-rs^^xfcs^ 

=ir&#Jj£te, ^ir — 2 OftKi&^T, ^S^^^A 



27 

0^^^ — 3 0 ft<£>fCJ± J; Y) •bmfc$:mft'tZ>tc#>(D^*r — Tfc 

WiWmn 3 5 J; y> % ±SBte]Rttfc«E«ft;te 3 2 Lt-^i©^- 

«^j£At5. fttALfc^tt, f^^-2 0i»fe©aE|il^«t* 
(Cs <£$<£>#m7-f ^ 1 2 &|£TlE]i|x£;ft5 0 r^ir^s ^JBEpg'Vi' 
7*1 2 lKl<fc 9 3 0 rtc^^jE^n y b P —/I' $*b<5 „ - - T 

ft^-3 0<^T?fc§ri:^^fe5„ 3 0 

ft^<- 2 0 h?"ws**- 3 0 (D^-^te < N $ t^if ram^-v 



28 



JS^iJ 1 



29 

m i i \zmir&m%m^x, t LT^m^^^^v>r N # 

(10 0) V!Jny^x/N-^K7^x^y^tfc 0 fcfcU ®#;^ 
imi 2 0 3 T'fc^ ^y^WcmH^ 1 mm, X? X-vP£# i±J L 
P7>bg#1;Tc7>SEif£ 2 mmi L7> 0 

^S^f^r^^O. 1SLM+CF 4 0. 4SLM+7/V^9. 5 
S LMCDm-g-tf* 

1&mikft : «a N ±Lh±tf <9 /HibT^ 9 B#Fb1 5ms, tB7} 2 0 0 

w, ji&fti o k h z N ®>mmm2 o# ; ^ufcx^x^te, r-* 

nmm'&, fei^^nt, H5% + cf 4 9 

5 %7)>b&5^-8-;#;*£ 1 0 0 s c c mlAL^S b 2 7 P a fcftS J: 
5 teJE^PHLfc©*,, /N°/V^m#W^fe9 fc^^^l 2. 2 KHz (7) 
s i ngt^©mjESrRl*DL, 5 V y a ^ £ x /s-^^^^S^tr o 



30 

4CD^S^*3V>T, ±aiS2RlFTMi3 IT, if>§3 0 OmmX 
S^lOO mmX)#:#.2 0mm©SUS 3 0 4 T ^ l'* ¥fT¥l5M 

^:10OX10Omm, If ^ : 50/im) £«cjH t LT, I 

^OfS^'^ Ht, 7h7^ 0 . 16%, T ^^e^T 1 6 % 

%T/ls^y#XK£ y$t$lLtctfX*m\,\ S&^&lWfafcMSU 
±gPHJE2, TStfffMI 3 (DfflKffl 1 (a) <39^°/^^j&^, /<;U7,iLh 
h&V)Tfe&5 fj. S> mffl 0 k V^/NW^m^-^PPiP t, 9 5 k P aT 



31 

tmm 3 



32 



it * (D m> m 
r t %m$kk~rz>m#m 1-3 <d^t 1 ig\zmM<Di%t±y y x 7 & 



33 

o 



34 

ft 9 NFRg^ 1 0 /z s £IT> 10-1000kV/c mtf^/l' 

o 

1 3. 7 B 7X^^^S^i^^^-f-5^agPa£^^#^^^f^#ffl 



35 

go 

i 6. tem^y b®&m& b %®L®-$- l b, 

1 i-lESo&JiT^X^&ggego 



IB IB 



1/2 o 




«»(c) »»<d) 



2/2 0 





15 



4/2 0 



(a) 



5 GAS IN 




140 



6 141 7 



142 



± V- x/< 



5/2 0 



(b) 




6/2 0 



(d) 

C1 




WO 02/40742 



PCT/JP01/09941 




£k £ EF? Ssit /'±HBllOC\ 



%7m 



9/2 0 




1 0/2 0 




1 1/2 0 




1 3/2 0 



(b) 



10 



| ^ | | A A 



\jf } { { | 



16 



H 

/ i r 



10 16 



(c) 



16 

/ 


6 


161 


n LJ ■ n U 


n U n L 






162 


j — ^ 

14 


15 ^ 



1 4/2 0 



mi om 




mum 



1 5/20 





(b) 




111 



1 V- i/dl'Ul/U7^tl 




2 0/2 0 




uiiemauonai application ino. 



PCT/JP01/09941 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C23C16/54, H01L21/205, H01L21/31, H01L21/302 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C23C16/00-56, H01L21/205, H01L21/31, H01L21/302, H05H1/46 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Toroku Jitsuyo Shinan Koho 1994-2002 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 

Y 
X 



X 
Y 



JP 9-92493 A (Seiko Epson Corporation) , 
04 April, 1997 (04.04.1997), 

Par. Nos. [0015] to [0024]/ Fig. 2 (Family: none) 



JP 7-62546 A (Shinnko Electric Co., Ltd.), 
07 March, 1995 (07.03.1995), 

Par. Nos. [0006] to [0009]; Figs. 3, 4 (Family: none) 



JP 7-166356 A (Sekisui Chemical Co. 

27 June, 1995 (27.06.1995), 

Par. Nos. [0015] to [0036]; Fig. 1 



Ltd. ) , 

(Family: none) 



JP 11-241165 A (Sekisui Chemical Co., Ltd.), 

07 September, 1999 (07.09.1999), 

Par. Nos. [0024] to [0027] (Family: none) 



1,2,4-7,9, 
11-15 

10 

1-5,7,9,11-15 
10 

1,8,11,16 
10 

10 



Lj Further documents are listed in the continuation of Box C. Q See patent family annex. 



"A" 
"E" 



Special categories of cited documents; 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later u & n 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
12 February, 2002 (12.02.02) 


Date of mailing of the international search report 
26 February, 2002 (26.02.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



BRUM* PCT/JPOl/0 9 9 4 1 



a. m<omi-zft$Kn#m (mmm&m u po ) 

Int. CI 7 . C23C16/54, H01L2 1/20 5. H01L21/31, H01L21/302 



IHE«^ofc*/JSWW (BBB1Mf5Mi (IPC) )• 

Int. CI 7 C2 3C1 6/00-56, H0 1L21/20 5, H0 1L2 1/3 1, H0 1L2 1/3 02, 
HO 5H1/46 



*/jN|!R»!N-EWroSm , T?Wa!E%1To*:^»|C'& *tt5 fc © 
H*H5feffl*f36^» 19 26-1 9 9 6^ 
B #ffl&MHffl0r^<k$8 1971-200 2^ 
B *3&83r£3ft&# 1996-200 2^ 
B*BSft%^9r%&« 1994-200 2# 



C. 









X 


JP 9-92493 A ("kj^—^y 1997.04.04 


1,2,4-7,9, 




S&15~24g3&, g|2, (77$y-fcU 


11—15 ' 


Y 




10 


X 


JP 7-62546 A (#MSflM%^#lt) 1995.03.07 


1—5,7,9,11 




m6~9®m, m3, m4, (yrvj-^D 


-15 


Y 




10 



1 cm<Dmfchxmt>m%&nT^z. 



TAj 4*u:BBto4>5X»Tfttft<, -««SE»***3rj- 
TEj HRtf«Hl»©W«*fctt#tf^fc5a s , ffl^WHB 

fPj BBRttJRBffiTC, *»o«jfe«o^S6©SS8i:*5WH 



<OB Wd^S^fcASfc 

omm<o & * id 5 1 mt a t> © 
ryj wtiiigrofcaXtt^&o-c, ^^«tm©i« 
r&j R-/<^^h7r§y-X» 



12. 0 2. 0 2 




B#HWfF/? (I S A/J P) 
100-8915 
JSSWW ffl 1* W=T g 4 # 3 


mot*** («ps©fc5^m) /@*v 

(jgL) 

mig#^ 0 3-3 5 8 1-1 1 0 1 F* 


4G 


9 2 7 8 


3 4 16 



KPCT/ISA/2 10 (^2^) (1 9 9 8f7fl) 



HJ- PCT/JPOl/O 9 9 4 1 



c gg#) 



X 

Y' 



P 7-166356 A mfcit^mt^ft) 1995.06.27 
m5~36^,lDl, (77^y-*U 

JP 11-241165 A (9t*ffc#l3a*5fc&|fc) 1999.09.07 



1.8aivl6 
10 

10 



UffiPCT/I SA/2 1 0. (»2-t-5?rot6#) (1 9 9 8*7 8) 



